B-Z cooperativity and kinetics of poly(dG-m5dC) are controlled by an unfavorable B-Z interface energy.
Thermodynamic and kinetic properties of the B-Z transition of poly(dG-m5dC) were investigated using polynucleotide samples ranging in length from 11000 to 300 base pairs. Van't Hoff enthalpy values increase with increasing polymer length for the B-Z transition in 0.35 mM MgCl2, 50 mM NaCl, 5 mM TRIS, pH 8. Rates of the B to Z transition increase with increasing polymer length for a jump of 0 to 3 mM MgCl2 in 50 mM NaCl, 5 mM TRIS, pH 8. The activation energy of the B to Z transition equals 7.9 +/- 0.3 kcal/mol and is length independent. Thermodynamic and kinetic data were fit to a model that simulates distribution of B- and Z-form tracts at the midpoint of B-Z equilibrium as a function of polymer length. A cooperative length of 1000 +/- 200 base pairs is estimated for the B-Z transition. A direct relationship between rates of the B to Z transition and the square of the van't Hoff enthalpy values of the B-Z transition reflects a dependence of kinetics and cooperativity upon the energy of the nucleation event. Faster B to Z transition rates with increasing polymer length can be explained by a mechanism rate limited by nucleation within the polymer instead of the ends.